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weather and an increase in rare 
extreme events will have a negative 
effect on coffee production and 
the millions of farmers and their 
families which depend on the 
crop for their livelihoods. Most 
of these smallholder farmers live 
on the edge of viable existence, 
and any unpredictable change in 
circumstances can push them into 
poverty.”
In a separate effort supported by 
Earthwatch, the Instituto del Café 
de Costa Rica (ICAFE), and the 
companies Starbucks and Ernst and 
Young, Chandler works with coffee 
growers at the cooperative Coope 
Tarrazú in Costa Rica to help them 
adapt to climate change. 
“The data for Costa Rica and 
our region are pretty clear in the 
downward direction over the past 6 
to 7 years. Why this is occurring is 
harder to understand. Farmers have 
been pushing the land and coffee 
plants harder over the past 15 years, 
and the coffee crisis in early 2000 
has pushed farmers to exhaust the 
natural capital within the soil. It is 
hard to untangle the potential effects 
of climate with the known changes 
(i.e. intensification) in coffee farming,” 
Chandler explains.
The project mainly investigates the 
effects of different farming practices, 
with the aim of helping farmers 
develop sustainable ways of farm 
management. One of the results so 
far is that the widespread over-use of 
fertiliser did nothing to improve the 
yields. The additional nutrients were 
rendered useless by the acidification 
of the soil caused by excess 
fertilisers. By limiting their fertiliser 
use and adding lime to counter 
acidification, farmers can improve 
their yields. An important part of 
Chandler’s work in Costa Rica is to 
raise awareness among farmers of 
these and similar scientific findings.
If climate change forces growers 
to move their plantations to higher 
altitudes, this could severely affect 
their viability. “One of our most 
interesting results is a strong 
relationship between altitude and 
yield (negative), but a positive 
relationship between altitude and 
“taste” profile — which is where the 
money lies,” Chandler says.
Michael Gross is a science writer based at 
Oxford. He can be contacted via his web 
page at www.michaelgross.co.ukPast climate change is becoming 
an increasing area of research given 
the changes now looming. A frozen 
lake on Baffin Island in Canada has 
yielded insights into how the Arctic 
climate has changed dramatically 
over the past 50 years and another 
study reveals how the kelp forests 
off the Californian coast have also 
responded to climate change.
Sediments from the bottom of the 
lake, up to 200,000 years old, show 
how Baffin island has undergone 
unprecedented warming over the 
past half century. Researchers 
believe the temperature rise is 
probably the result of human 
greenhouse gas emissions which has 
countered a natural cooling trend that 
began 8,000 years ago. 
Instead of cooling at a rate of 
0.2ºC every 1,000 years — a trend 
that was expected to continue for 
another 4,000 years because of 
changes in the Earth’s solar orbit, 
Baffin Island — like the rest of the 
Scoured: Lake sediments on Baffin Island are providing insights into climate change. (Photo: 
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New studies are revealing the current 
rate of climate change compared with 
that over historical periods. Nigel 
Williams reports.
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especially since 1950. The Arctic is 
now about 1.2ºC warmer than it was 
in 1900, confirming that the region is 
warming faster than most other parts 
of the world.
The island is dotted with lakes, 
the bottoms of which have been 
periodically scoured by glaciers 
during each ice age. But researchers 
have found that the sediments at the 
bottom of some of the lakes, which 
build up each year, have survived the 
glaciers intact.
One such lake on Baffin Island, 
known as CF8, has been found to 
have layers of sediment dating back 
200,000 years, which makes it the 
oldest lake sediment from any studies 
of glaciated Canada or Greenland, 
according to a new report in the 
Proceedings of the National Academy 
of Sciences (published online).
It is the CF8 lake that has provided 
scientists with the sediment core 
showing the unprecedented warming 
of Baffin Island over the past few 
decades, compared with a time span 
going back many millennia, they said.
As part of a 21,000-year cycle, the 
Arctic has received progressively less 
summer-time energy from the Sun for the past 8,000 years because of 
a well-established fluctuation in the 
earth’s solar rotation — the earth is 
now 0.6 million miles from an Arctic 
summer solstice than it was 2000 
years ago. This decline will not reverse 
for another 4,000 years, but changes 
at Baffin Island show that the cooling 
it should have caused has gone into 
reverse in the past few decades.
Another recent study, reported 
in the Proceedings of the National 
Academy of Sciences (published 
online), has revealed the effects of 
historic climate change on one of the 
most productive marine environments 
in the world.
Michael Graham, at the Moss 
Landing Marine Laboratories in 
California, and colleagues  
have studied the temperate kelp 
forests — one of the most  
productive and diverse ecosystems 
on the planet — off the coast of 
California.
“The role of kelps as foundation 
species is especially apparent 
along the north-east Pacific coastal 
margin where diverse kelp forests 
dominate near-shore marine 
systems... In the Southern Californian 
Bight, present-day populations of the canopy- forming giant kelp, 
Macrocystis pyrifera, are the largest 
in the world, supporting more than 
275 common species of macroscopic 
algae and animals.”
The researchers have gleaned 
data on the history of this little-
known environment and have found 
substantial changes in its distribution 
over the Holocene period. “Recent 
work on terrestrial paleoecology 
has highlighted the strong regional 
variation of ecosystem responses to 
climate change. Our reconstructions 
of late Quaternary southern California 
kelp forests reveal how different 
habitats, such as coastal areas, 
may therefore exhibit particularly 
complex responses to millennial-
scale climate change,” they argue. 
“These responses can be traced to 
interactions and feedbacks among 
forcing processes in the atmosphere, 
ocean and lithosphere,” they write.
“Given their continuing importance 
as centres of human economies, 
populations and impacts, the 
complexity of coastal ecosystem 
responses to global climate change, 
past and present, represents an 
important avenue of emerging 
research.”
